Electronic and structural properties of ultrathin MgO layers grown on epitaxial Fe(110) films were investigated at room temperature by means of spinresolved photoelectron spectroscopy, Auger-electron spectroscopy, and low energy electron diffraction. The spin polarization at the Fermi level of the Fe(110) film decreases abruptly with increasing thickness of MgO layer up to 7Å. This behavior is attributed to the formation of a thin FeO layer at the MgO(111)/Fe(110) interface, attenuating the intrinsic spin polarization.
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The high tunneling magnetoresistance (TMR) values achievable by means of magnetic tunnel junctions (MTJs) consisting of two ferromagnetic electrodes separated by a thin insulating layer have attracted strong interest for potential applications in magnetoelectronics [1] [2] [3] [4] . According to Jullière's model magnetoresistance of such MTJs depends only on the spin polarization of the ferromagnetic electrodes used. In contrast, ab initio electronic structure and transport calculations have shown that the magnetoelectronic properties of such devices strongly depend on the structural as well as electronic properties of the insulating layer and the specific termination at the insulator/ferromagnet (I/FM) interface [5] [6] [7] [8] .
In the last few years the epitaxial Fe/MgO/Fe(100) MTJ system has been intensively studied. For such ideal MTJs with abrupt interfaces between MgO and Fe, the TMR values are predicted to be as high as ∼2000% [8] . Recent experiments on the Fe(100)/MgO/FeCo MTJ [9] and Fe/MgO/Fe MTJ [10] show a TMR value of only 60% at 30 K and 100% at 80 K, respectively, which are close to the theoretically predicted value of 75% for the system assuming a FeO layer at the MgO/Fe interface [11] . This fact can be considered as an indirect proof for the iron oxide formation at the inhomogeneous MgO/Fe interface. The surface x-ray diffraction (SXRD) and vibration spectroscopy experiments [12] [13] [14] which were carried out on the MgO/Fe(100) system gave a direct evidence for the formation of a FeO sub-monolayer at the interface.
In the present work the crystallographic and electronic structure of the MgO/Fe(110) interface were investigated by means of low energy electron diffraction (LEED), Auger electron spectroscopy (AES), and spin-and angle-resolved photoelectron spectroscopy (SPARPES).
For this purpose MgO layers with (111) orientation can be epitaxially grown on the bcc d -metal film as it was shown earlier [15, 16] . A TMR effect of about 30% with Fe(110) layers as magnetic electrodes and amorphous Al 2 O 3 layer as insulator was demonstrated by Yuasa et al. [17] . The present SPARPES experiments show that the spin polarization of photoelectrons at the Fermi level (E F ) decreased rapidly with increasing MgO layer thickness which can not only be due to the spin scattering of photoelectrons in the MgO layer. This fact can be attributed to the formation of a thin depolarizing FeO layer at the MgO/Fe interface on the basis of a spin-dependent transport model of iron valence band photoelectrons through the oxide overlayer.
All experiments were carried out at room temperature in a UHV system for energyresolved SPARPES with spin analysis described in detail in Ref. [18] . It consists of a UHV chamber equipped with LEED optics, gas inlet, and an AES spectrometer with a cylindrical mirror analyzer. All AES spectra were recorded in the dN/dE mode with 2.5 keV primary electron energy and peak-to-peak modulation voltage of 2 V. The SPARPES spectra (He I, the changes of the spin polarization at E F of the emitted photoelectrons in the system FM/oxide can be presented by the formula: is the averaged total scattering cross section [22] [23, 24] .
Following this assumption the spin polarization of emitted electrons can be written as layer (x) can be estimated by: 
